Introduction: This study examined the efficacy of a brief inpatient psychoeducational intervention on knowledge about acute coronary syndromes (ACS), control of risk factors, and adaptive health habits and lifestyle. The intervention was intended to facilitate rehabilitation after ACS and its short-and medium-term impact was assessed. Methods: One hundred and twenty-one patients with ACS, admitted to a central cardiology unit in Portugal, were randomized to an experimental group (EG, n=65) or a control group (CG, n=56). We used the Portuguese versions of the Knowledge Questionnaire and the Health Habits Questionnaire. Patients were assessed at hospital admission, hospital discharge and one-and two-month follow-up. Results: The intervention had a significant impact, increasing knowledge about ACS (F=500.834; p=0.000) in the EG, which was maintained at two-month follow-up, and changing health habits at two-month follow-up (F=218.129; p=0.000). The CG demonstrated decreased knowledge (F=3.368; p=0.069) during the same period. Conclusions: A brief inpatient psychoeducational intervention has a positive effect on knowledge about ACS, risk factor control and promotion of positive health habits, and is effective in improving cardiac rehabilitation.
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Introduction
As realization grows of the influence of psychological and behavioral factors on recovery from acute coronary syndrome (ACS), most current cardiac rehabilitation programs emphasize education about the disease and treatment as a way to improve treatment adherence and psychosocial adjustment. 1 ---6 For recovery from ACS, psychoeducational interventions focus on education about disease and health while supporting the adoption of lifestyles appropriate to the needs of cardiac rehabilitation, optimization of risk factor control, and maintenance of protective factors. 5, [7] [8] [9] This approach emphasizes not only the active role that patients can play in their own recovery, but also the importance of a scientific approach to planning interventions designed to promote behavior changes that take into consideration an educational component throughout the rehabilitation process after ACS. 2, [10] [11] [12] Thus, key behavior changes include those affecting motivation, knowledge, the psychological and physical ability to perform the behavior, and the opportunity to perform it. Intervention strategies involving motivation should ensure that individuals have access to easily understandable information. 13---17 It is well documented that education and promotion of knowledge about disease, risk factors and treatment during hospital stay have positive effects on the rehabilitation process after ACS and decrease cardiac vulnerability. Eshah et al. 18 evaluated the effectiveness of a program of education, counseling and behavioral skills on knowledge, attitudes and beliefs about ACS and adoption of healthy lifestyles. The intervention group showed significantly better cardiac-related knowledge, and better scores for attitudes, health responsibility, nutritional behaviors, interpersonal relationships and adoption of healthy lifestyles. In the HUNT-2 study, the prevalence of low educational level was higher among those who developed acute myocardial infarction during the follow-up period. 19 A study by Caspar-Bauguil et al. 20 confirmed the positive impact of counseling and education about diet and lifestyle, conducted after ACS, on long-term outcome (oneyear follow-up).
In summary, the results from clinical studies in this field are unanimous in emphasizing the importance of psychoeducation about the disease in cardiac rehabilitation after ACS, as well as identifying the period of hospital stay as a key time for effective preventive psychological intervention. 2, 5, [21] [22] [23] [24] The above findings highlight the importance of promoting planned interventions at the time of admission which provide education on cardiovascular risk factors, treatment and cardiac rehabilitation. The effectiveness of health education in cardiac rehabilitation can be enhanced if information is provided in the context of a planned and theoretically grounded intervention. 2, 5, [11] [12] [13] [14] [15] [16] [17] 
Methods

Study participants and design
Data were collected over a period of six months and a total of 208 patients were contacted. Of these, 47 refused to participate because of difficulty in traveling to the hospital to be assessed or inability to fill in the questionnaires. A further 26 patients had to leave the study due to cardiac surgery and 14 patients died.
The final study sample consisted of 121 patients (36 female and 85 male) diagnosed with ACS and admitted to the cardiology unit of a central hospital in Portugal. Mean age was 63.78 years (standard deviation 12.48) and 48% of the sample had ≤6 years of education. Informed consent was obtained from all participants included in the study, which was approved by the hospital's ethics committee.
Patients were randomized to an experimental group (EG; n=65) or a control group (CG; n=56) at the time of admission to the cardiology unit, using consecutive weekly randomization (e.g. week 1 for EG and week 2 for CG). 25 Patients were assessed at four time points: hospital admission ---pretest (T1), hospital discharge ---post-test (T2), one-month follow-up (T3) and two-month follow-up (T4).
An intervention was administered to the EG within 2-3 days of hospital admission, consisting of two sessions (1 hour 15 min each) and a follow-up session (20 min) one month after hospital discharge. The intervention modality was in group format (mean of six participants per group) and included health education about ACS and cardiac rehabilitation (session 1) and promotion of psychosocial adjustment rehabilitation after ACS (session 2). Session 3 was a follow-up session one month post-discharge and focused on reviewing previous commitments, identifying successes and challenges, promoting goal reformulation and discussing future implementation strategies.
The main research question predicted a significant effect of the intervention on the psychosocial variables studied (disease knowledge and health habits) with better outcomes for EG than for CG.
Instruments
The instruments used were the Portuguese versions of the Knowledge Questionnaire and the Health Habits Questionnaire 26 (Supplementary Material). The two instruments have similar psychometric properties to the original scales. The Knowledge Questionnaire consists of 19 statements that assess knowledge regarding ACS and its treatment. The Health Habits Questionnaire consists of seven multiple-choice questions assessing diet (consumption of fats and salt), consumption of other substances (coffee, alcohol and tobacco), and health behaviors (exercise and frequency of blood pressure measurement). An overall risk behavior index (RBI) was calculated by coding responses indicating negative habits (risk behaviors) as 1 and responses indicating positive habits as 0. The sum of these responses gave the RBI. This was calculated at only two time points, pre-test (T1) and at follow-up two months after discharge (T3). This was because, while in hospital, patients have no control over the items that were assessed, and it thus makes no sense to assess changes in this situation.
Statistical analysis
Statistical analyses were conducted using IBM SPSS version 19.0. Univariate and multivariate repeated measures were used to test the effect of the intervention. Age and pre-test values of the outcome variables were entered as covariates. The equivalence of the experimental and control groups at pre-test, in terms of demographic and psychosocial variables, was established using group comparison statistics (chi-square test for nominal variables and t test for continuous variables).
Results
Tables 1 and 2 present the sociodemographic and clinical characteristics of the study sample. The groups were equivalent in most sociodemographic variables and all clinical variables, with only a marginally significant difference found for age, the CG being slightly older (66.1±12.6 vs. 61.8±12.1 years).
The EG and CG differed at pre-test in disease knowledge (Table 3) , with higher levels in the CG (5.66±3.40 vs. 4.78±4.02) (F=5.030; p=0.027), although this difference was controlled for in hypothesis testing. The groups were similar regarding health habits (Table 3) , with a mean of 3.63 for risk behavior in the EG and 3.7 in the CG (F=1.17, p=0.281).
Knowledge about the disease and its treatment
The results of analysis of covariance and repeated multivariate analysis of covariance at post-test and during follow-up demonstrated the significant impact of the psychoeducational intervention in increasing knowledge about the disease and treatment. At post-test, the EG had a significantly higher level of knowledge (mean 16.67) than the CG (mean 5.26) (F=500.834; p=0.000) ( Table 4 ). This difference is even more significant considering that the EG presented a lower level of knowledge about the disease and treatment at pre-test.
The EG maintained their greater knowledge in the twomonth period after hospital discharge (mean 17.70), unlike the CG, which tended to show even less knowledge than they had previously had (mean 2.92) (F=3.368; p=0.069) ( Table 5) .
Thus, over time there was a significant difference between EG and CG profiles. In the EG, there was a marked increase in knowledge from pre-to post-test and two-month follow-up (mean T1=4.78, mean T3=15.70), indicating that the gains of the intervention were maintained during the post-hospitalization period. In the CG, the low level of knowledge persisted from pre-(mean 5.66) to post-test (mean 5.26), and tended to decrease further at two months (mean 2.92).
Health habits
Analysis of the results obtained indicates positive progress over time regarding health habits in the EG, but not in the CG. In the two-month follow-up period, the CG presented a higher RBI (mean 3.68) than the EG (mean 0.97), with a statistically significant difference (p=0.000) ( Table 6 ). Analyzing the descriptive data which constitute the RBI at pre-test and post-test, it can be observed that, over time, the EG presented a significant decrease in risk behavior, such as consumption of fat and salt, as well as improvement in health habits such as regular exercise and blood pressure monitoring ( Table 7 ).
Discussion
Our results demonstrate the short-and medium-term effectiveness of the intervention program developed and assessed in this study, indicating a positive effect on important aspects of rehabilitation after ACS, such as increase in knowledge about the disease and treatment, and improvement in health habits. These results are clinically significant and have important implications for the literature on the planning and assessment of the effectiveness of psychological interventions in cardiac rehabilitation. As stated above, education and the promotion of knowledge regarding the disease, risk factors, and treatment are pivotal to the quality of the process of cardiac rehabilitation. 5, 8, 17 In our study, the provision of information about the disease, conducted in the context of the intervention program, was associated with improvements in health habits and lifestyles. Similarly to other studies in this area, 2, 19, 24 our results illustrate the usefulness of a scientific approach in planning interventions that promote behavior change and the importance of the educational component throughout the rehabilitation process after ACS.
The level of knowledge regarding the disease and treatment increased significantly in the EG from pre-to post-test, but not in the CG, in whom there was no significant change. This result is particularly striking because the EG had a lower level of knowledge about the disease and treatment (e.g. knowledge about the symptoms and consequences of the disease) at pre-test than the CG. This significant increase in the level of knowledge in the EG thus confirms the importance of education about the disease, treatment and rehabilitation in terms of the effectiveness of psychological intervention in this area.
As predicted, there was an increase in health-promoting behaviors and a decrease in risk behaviors from pre-to post-test in the EG. These positive changes were not found in the CG. Regarding health habits, statistically significant differences were recorded between the two groups from pre-to post-test, with improvements for the EG: over time (between hospital admission and two months after discharge), the EG significantly decreased risk behaviors, such as consumption of fats and salt, and increased positive habits such as regular exercise and blood pressure monitoring. The intervention thus had a positive effect on three important areas of cardiac rehabilitation: nutrition (decreased consumption of fats and salt), physical activity (significant increase in regular exercise) and adherence to preventive therapeutic measures (increased frequency of blood pressure measurement). The detrimental effects of high cholesterol and salt intake and hypertension on the severity of coronary atherosclerosis are well known. 27, 28 At the same time, exercise is essential for cardiovascular health and physical rehabilitation after ACS, which is why it is a key target of current cardiac rehabilitation programs. 15, 21, 28 In our study, there was a slight difference in age at pre-test, with the EG being slightly younger than the CG (p=0.56), which may have impacted our results. Younger age is considered to be one of the strongest predictors of dropout from cardiac rehabilitation programs, 12, 29 and models which combine education and intervention are needed to promote motivation and adherence in these patients. Longer psychological intervention programs after hospital discharge, which combine education on the disease and cognitive-behavioral intervention, might be a good alternative, as suggested in a previous study by our group. 30 In the present study, the randomization process did not include age or gender, and we chose a generic model of intervention (not specific for gender or age). The fact that men and women present different psychosocial profiles regarding response and adaptation to ACS, and therefore require different interventions, has been reported in the literature, 26 and highlights the importance of gender-specific intervention protocols in cardiac rehabilitation regarding emotional and behavioral aspects. There has also been reference to the impact of age in post-ACS rehabilitation, with older women having a worse psychosocial profile. Therefore, taking into consideration the importance of variables such as age and gender in psychosocial outcomes, the impact of age should be further investigated in future studies and taken into account when planning intervention programs.
It is important to put these gains into context with those that were observed in emotional state and disease cognition in our earlier study, 22 particularly the significant decrease in anxiety levels and depression that the EG revealed from hospital admission to the post-intervention time point, as well as the acquisition of more adaptive disease cognition. These gains were not seen in the CG, which highlights the effectiveness of the psychological intervention program tested. In light of this, the biopsychosocial intervention we performed appears to have had a synergistic effect involving several psychosocial dimensions associated with rehabilitation, which supports the use of multifaceted approaches in this type of intervention.
In recent years we have investigated the effectiveness of various modalities of psychological intervention in cardiac rehabilitation. 30---32 In our experience, the hospitalization period provides a unique opportunity for effective intervention regarding both psychosocial prevention and education. 33 Other authors have reported that brief educational interventions during the hospitalization period are effective in improving adherence to healthy behaviors 15 and improving disease perceptions. 34, 35 The fact that patients are close to the acute event, are in a controlled environment where the intervention is available, and have the free time to participate, provides a window of opportunity for intervention. In our study, as well as positive results in disease perceptions, the EG showed increased knowledge about disease and treatment, less anxiety and depression over time, and positive changes in health habits and lifestyle at two months after the intervention. The post-discharge session may have had an important role in relapse prevention and competence reinforcement.
In conclusion, the intervention we used appears to have promoted a profile of adjustment over time, helping patients in the EG to deal more appropriately with the implications of the rehabilitation process. By contrast, patients in the CG experienced a significant decrease in their level of knowledge and cardiovascular health-promoting behaviors over time. In addition, the results of our study support the idea that the hospitalization period provides a unique opportunity for preventive psychosocial intervention and that psychological factors at this stage can play a key role in the rehabilitation process. The study's results are particularly interesting considering that the intervention administered was brief (of less than three hours duration) with a low associated cost. The follow-up plan for the present study includes a medium-and long-term follow-up (up to one year) to investigate whether the positive results are consistent and sustained in the long term. However, in our opinion, the results obtained so far clearly indicate the benefits of integrating a psychological intervention in phase I of hospital cardiac rehabilitation programs.
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